Effect of 1-methyl-4-phenyl-1,2,3,6 tetrahydropyridine (MPTP) on monoamine neurotransmitters in mouse brain & heart.
The effect of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) was studied on dopamine (DA), norepinephrine (NE), serotonin (5HT) and gamma-aminobutyric acid (GABA) neurons in mouse brain and on NE neurons of mouse heart. MPTP (45 mg/kg) was administered s.c. to mice twice daily for 2 consecutive days. This dosage regimen produced a decrease in the forebrain concentrations of DA and NE at 7 and 20 days after injection. In contrast, the forebrain concentrations of 5HT and GABA were not significantly decreased at either time. MPTP administration also produced a marked decrease in the uptake of 3H-DA into striatal slices and 3H-NE into cerebral cortical slices. In contrast, the uptake of 3H-NE into hypothalamic slices and the uptake of 3H-5HT into slices from several brain regions were not altered. MPTP initially reduced the concentration of NE in the heart, but unlike the persistent decreases in the forebrain concentrations of NE and DA, the NE concentration in the heart returned to control levels at approximately 20 days after MPTP administration. These results, showing that MPTP can produce a long lasting and selective decrease in the forebrain concentrations of NE and DA and in the uptake of radioactive DA and NE into brain slices, suggest that MPTP can cause the destruction of catecholamine neurons in mouse brain. In contrast, MPTP administration does not appear to produce long term changes in either 5HT or GABA neurons.